Abstract. Kepler is a new NASA space mission that is scheduled for the launch in February 2009. We describe Kepler's scientific goals and the asteroseismic part of its investigation. Then, we present our program of ground-based spectroscopic and photometric observations of Kepler asteroseismic targets and we show results obtained by us in the first two years of its realization.
Introduction
Kepler 1 is a new NASA space mission designed for detecting Earth-like planets. Its instrument, a Schmidt telescope with a 1.4 m primary mirror and 0.95 m corrector, plate will be the largest mirror ever sent to space. The precision of Kepler photometry, expected to be at the level of several ppm, will allow detecting terrestial planets with the method of photometric transits. The observations will be made in one 450 nm wide spectral bandpass centered at around 600 nm. For the entire life-time of the mission, one field in the sky in the Cygnus-Lyra region will be observed. The temporal resolution of observations will be 30 or 1 minute, depending on the observing mode. The 1 minute mode will be used for the search of p-mode oscillations in Kepler asteroseismic targets. These oscillations, when found, will be used for precise study of stellar interia as well as for derivation the global parameters of stars.
In this paper, we present results of our ground-based spectroscopic and photometric observations of Kepler primary asteroseismic targets. In Sects. 2 and 3, we describe our observations and the results of the analysis of these data and in Sect. 4, the next planned activities of our team.
Observations
The observations which results are discussed here were collected at the M.G. Fracastoro mountain station of the Catania Astrophysical Observatory, the Oak Ridge Observatory, Harvard, Massachusetts, and the F.L. Whipple Observatory, Mount Hopkins, Arizona. At the Catania Astrophysical Observatory, we used the 91-cm telescope, the FRESCO echelle spectrograph and the single channel photoelectric photometer. At the Oak Ridge Observatory, the 1.5-m Wyeth reflector and an echelle spectrograph, and at the F.L. Whipple Observatory, an almost identical echelle spectrograph mounted at the 1.5-m Tillinghast reflector. All spectra from the FRESCO spectrograph were measured by J.M-Ż while those from the Wyeth and Tillinghast reflectors, by D.L. We used also spectra collected by D.L. the Multiple Mirror Telescope before its consolidation to the monolithic mirror, and spectra from the FRESCO library of spectra, collected by A.F. In Table 1 , we list the summary of the spectroscopic observations collected by us for 29 stars selected by us to be the Kepler primary asteroseismic targets (see Table 1 in Molenda-Żakowicz et al. [1] 
Analysis and results

Spectroscopy
All our spectrograms were reduced with the use of the IRAF 2 software. For the extraction of spectra, we used the apall task in the echelle package. The radial velocities of program stars, were determined via the cross-correlation method provided by the IRAF rv package. We used for the templates either radial velocity standards observed on the same nights as program stars or a grid of synthetic spectra. Our observations let us compute orbital solutions for HIP 94335, a known double-line Algol-type spectroscopic binary, HIP 94734 and HIP 94743, two single-line spectroscopic binaries discovered in our observations and find several other stars that seem to show variable radial velocity (see Molenda-Żakowicz et al. [2] ).
In the next step, we determined log T eff , log g, [Fe/H] and v sin i of the program stars using the spectrograms measured at the Catania Astrophysical Observatory and the ROTFIT code developed by A. F. and coworkers (Frasca et al. [3] and [4] ). In this code, a method similar to that of Katz et al. [5] and Soubiran et al. [6] is used. It consists in comparing spectra of program stars with a library of spectra of reference stars with the aim of finding several reference stars which spectra are most similar to the target spectrum. Since the program star may rotate faster than the reference, in the course of computations the latter spectrum must be rotationally broadened in a wide range of velocity to find the best fit. When the most similar reference stars are found, the means of their atmospheric parameters are computed and adopted as estimates of the astrophysical parameters of the target. For the reliability of the adopted means, it is crucial that the grid of the reference spectra is dense.
We used 240 slowly rotating stars from the ELODIE archive of spectra (Prugniel and Soubiran [7] ) for our reference stars. We plot them with red circles together with the program stars plotted with green dots in the T eff -log g -[Fe/H] diagram in Fig. 1 . In Fig. 2 , we show an example of the output of the ROTFIT code. We overplot the 11th order of the echelle spectrum of HIP 94734 with the spectrum of the most similar reference star, HD 186427. In Fig. 3 , we plot the residuals of subtraction of these two spectra as a function of increasing rotational velocity. The deep minimum at v sin i = 1.5 km/s shows that HIP 94734 is a very slow rotator. Kepler primary asteroseismic targets in the log T eff -log g diagram. The evolutionary tracks computed for Z = 0.02 are adopted from Claret [9] .
In Fig. 4 , we plot the program stars in the log T eff -log g diagram. In this figure, we use log T eff and log g values computed with the method described above. Arrows indicate the SB1 stars HIP 94734 and HIP 94743, the SB2 star HIP 94335 and two subdwarfs, HIP 94704 and HIP 99267. Our spectroscopic observations confirm that one of these two last stars, HIP 94704, is a very metal-deficient subdwarf, that was discovered in photometry by Reid et al. [8] . In the last step of our analysis of the spectroscopic data, we computed rotational velocities of our program stars. We used two different methods, viz., the Full Width at Half Maximum (FWHM) for stars observed at the Catania Astrophysical Observatory and the Kurucz model spectra for stars observed with the MMT, Wyeth and Tillinghast telescopes. In the latter method, we compared the observed spectrum with a library of synthetic spectra and determine the v sin i of the target using the correlation techniques. We determined the v sin i values for each observation by quadratic interpolation for the three templates centered on the template that gave the highest value for the peak correlation coefficient. Then, we averaged the values obtained for each observation.
We found that both methods gave results that are fully consistent for all program stars. In Fig. 5 , we show the result of computations of v sin i of the components of the HIP 94335 SB2 system that show synchronous rotation. 
Summary
We presented results of the first two years of realization of our program of ground-based spectroscopic and photometric observations of Kepler asteroseismic targets. Our main results are:
• determination of the atmospheric parameters of Kepler primary asteroseismic targets • measuring the standard Johnson and Strømgren magnitudes of these stars • discovery of two single-line spectroscopic binaries and several spectroscopic binary suspects
In the future, we will continue spectroscopic and photometric observations of Kepler asteroseismic targets including the time-series observations of NGC6811 and NGC6866 open clusters that fall into Kepler field of view.
The spectroscopic observations of Kepler secondary asteroseismic targets (see Table 2 in Molenda-Żakowicz et al. [1] ) have been already measured this year and now are under the process of reduction and analysis. In the next year, we will measure the standard magnitudes of these stars and will focus on spectroscopic observations of several selected spectroscopic binaries discovered by us.
